movements, and embryos with twisted notochords, maltype embryos converged and extended dramatically along the A-P axis of the embryo ( Figure 2U ). As preformed somites, and greatly widened posterior neural markers are frequently generated ( Figures 2J, 2O , and dicted, comparable transplants of pk1aMO cells into pk1aMO hosts showed much less convergent extension 2T). The effect of pk1 RNA overexpression is quite variable, and the prechordal plate is sometimes affected ( Figure 2X ). pk1aMO cells transplanted into wild-type hosts con-( Figure 2J , upper and lower insets).
The pk2aMO morphant phenotype is much less severe verged and extended relatively normally (data not shown), but it was unclear in this assay if the transthan pk1aMO ( Figures 2C, 2H, 2M, and 2R ). There is a very mild broadening of neural and mesodermal markers planted cells were moving actively or being passively moved by the surrounding wild-type cells. We thus exat the 6-somite stage, but it appears relatively normal at the 1-somite and 12-somite stages. The pk1aMO/ amined cell shape during gastrulation as a more cellintrinsic property. Dorsal ectodermal cells are largely pk2aMO combination is slightly more severe than pk1aMO alone, but it does not reveal any dramatic remediolaterally elongated and aligned with one another in wild-type embryos ( Figure 2V ), but they are much less dundancy between pk1 and pk2 ( Figures 2D, 2I, 2N , and 2S). A second pk2 morpholino, pk2bMO, is similarly mild elongated and aligned in pk1aMO embryos ( Figure 2Y ), as has also been described for the convergent extension in phenotype (data not shown), so we focused on pk1 for more detailed studies. mutation trilobite/Strabismus [5]. pk1aMO cells transplanted into wild-type hosts are predominantly medioTo confirm the validity of the pk1aMO phenotype, we designed a second nonoverlapping morpholino.
laterally elongated (red cells in Figure 2W ), whereas wildtype cells transplanted into pk1aMO hosts are more pk1bMO causes a similar but milder phenotype, but only at higher doses and in a less penetrant fashion (data not symmetrical and disarrayed (red cells in Figure 2Z ). This suggests that the pk1aMO defect is not autonomous to shown). Most convincingly, moderate doses of pk1bMO show synergy with low doses of pk1aMO and give a single cells, although we cannot exclude that there could be cell autonomous effects in some other assay or remore severe phenotype. Only 5% (n ϭ 63) of embryos injected with 600 pg pk1aMO, and no (n ϭ 51) embryos gion of the embryo. injected with 5 ng pk1bMO, showed a strong phenotype, whereas 44% (n ϭ 61) of embryos coinjected with 600 pg Pk Subcellular Localization It has been suggested that the main function of Drosophpk1aMO and 5 ng pk1bMO showed a strong phenotype.
To confirm that a defect in cell movements underlies ila Pk is to exclude Dsh from the proximal cell cortex [14] . 3E and 3C with 3F) . We used approximately stoichiometric levels of untagged pk1 RNA in to having large and uniform cells, Dsh localization has been extensively characterized in these explants. GFPthis experiment to ensure that the tag did not interfere with Pk1 function. This is at odds with the finding that tagged Pk1 is found diffusely in the cytoplasm, at the cell membrane, and in cytoplasmic and perinuclear punctae Drosophila Pk can block the Fz-dependent translocation of Dsh to the membrane in an osteosarcoma cell line ( Figure 3A) . HA-tagged Pk1 shares the cortical and diffuse cytoplasmic staining of the GFP-tagged construct [14] . It is entirely consistent, however, with the observation that Drosophila pk mutation and overexpression but lacks the punctate staining; this finding suggests that the punctate staining is an artifact of the GFP tag only perturb the asymmetric localization of Dsh within the plane of the membrane, and not its initial recruitment (data not shown). A mutant Pk1 with the prenylation motif deleted still localizes to the membrane, but it also to the membrane [14] . We observed that both Pk1GFP and membrane-assoshows increased cytoplasmic staining and bright nuclear localization ( Figure 3D In Xenopus, coexpression of Fz1 or Fz7 can relocalize early phase in Drosophila pupal wing development in which Pk and Dsh initially colocalize at the membrane DshGFP from cytoplasmic punctae to the cell membrane way and the Wnt/calcium pathway may be overlapping.
We also tested whether Pk1 can influence canonical inhibit superTOPFLASH activation by Wnt but not con-
